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ABSTRACT 
 
This paper presents a novel approach to integrating contemporary 
technologies  proposed  to  work  in  different  scenarios  as  stand-
alone or aiding positioning devices. Applications can range from 
everyday to location based emergency services, LBES. Despite 
many claims, no GPS chipset or positioning device has performed 
well in all scenarios ranging from indoors to outdoors and urban 
to  rural,  due  to  factors  like  multipath,  attenuation,  satellite 
unavailability or GPS insensitivity. However, few improvement 
techniques and mitigation studies have been proposed.  
 
With the exponentially increasing demands of quick, efficient and 
reliable  positioning  systems,  more  sophisticated  and  intelligent 
systems  are  required,  especially  for  emergencies.  A  survey 
conducted to verify the reliability of existing and in use systems 
by emergency services revealed the needs for improvement. After 
reviewing current trends in specific positioning and identifying 
shortcomings,  a  hybrid  positioning  (HP)  concept  has  been 
proposed.  
 
All-Scenario  Health  Monitoring  and  Intelligent  Positioning 
System,  ASHIPS  can  potentially  provide  significant 
improvements in terms of reliability, time to first fix (TTFF) and 
general GPS availability and correction. Health monitoring has been  incorporated  for  comprehensive  periodic  health  probes 
making  the  device  capable  of  automatically  responding  and 
seeking  assistance  according  to  the  bearer’s  personal  health.  It 
will continuously and automatically update the remote device and 
back-to-base  relative  to  diagnostics  independent  of  activation. 
The  paper  presents  detailed  design  layout  and  operational 
information  flow-chart  of  the  device.  A  detailed  analysis 
highlights the need for such a device in future LBES. 
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1. Introduction 
 
More  than  30,000  people  are  reported  lost  to  different  agencies  like  Police, 
Salvation Army, Bush Walker Rescue Squads (BWRS) and other agencies in Australia 
each year. This number exceeds the total number of victims reported for homicide, sexual 
assault, robbery and other crimes (Australian Institute of Criminology, 2000). Locating 
these people costs more than 70 million AUD each year. More than 1% of the total 
number of these people is never found again; many of which are tourists. 
Many positioning systems are in use of which GPS is the most common. Many 
purpose  built  and  off-the-shelf  systems  don’t  work  in  all  scenarios  providing  quick 
positioning in emergency situations. Their availability, accuracy and performance can 
degrade  substantially  in  urban  canyons/indoors/unclear  sky  environments  including 
signal blockage or attenuation, and multipath or signal interference (Brown and Olson, 
2006).  This  might  be  acceptable  in  everyday  positioning  but  not  in  location  based 
emergency  services  (LBES),  e.g.  fire  fighting,  bush  walker’s  rescue  and  life  saving 
operations (Sarwar et al., 2009). Due to this questionable performance and availability of 
stand-alone GPS, an alternate positioning system may be required (LaMance et al. 2002; 
Bryant 2005).  
It was initially highlighted in the 1990s to devise a reliable LBES (FCC, 1999). 
The decision required mobile phone carriers to locate emergency (E911) callers with an 
accuracy requirement of 100 m for 67% or 300m for 95% of calls for network based 
solutions, or 50m for 67% or 150 m for 95% of calls for handset-based solutions, the 
latter being the case with the use of GPS (E911, Phase-II). It is discussed in later sections 
why  most  services  or  mobile  operators  still  aren’t  capable  of  complying  with  these 
guidelines. 
 
2. Background of Competing Technologies 
 
2.1 Commercial Emergency Positioning Systems: Review and Analysis 
 
Different devices have pros and cons for specific scenarios and no one device has 
all.  This  section  briefly  discusses  the  capability  and  issues  of  some  commercial 
emergency positioning systems. 
Generally the testing scenarios for any location based device can be classified as 
Open Sky, Urban, Suburban, Rural & Indoors (Li et al. 2009). Although, claiming a better capability in terms of user perspective and network architecture, SPOT only has a 
success rate of mere 40% (lowest availability as compared to AGPS, High Sensitivity-
GPS) as opposed to claims of 97% overall in all scenarios mentioned before. It also has 
an unreasonably high time to first fix (TTFF) and lowest sensitivity with a low number of 
visible satellites. These parameters make it an unviable device of choice (Sarwar et al., 
2009) for time critical applications. 
The  worst-case  scenario  for  GPS  can  generally  be  categorized  as  “Indoors”, 
where  there  are  fewer  visible  satellites  and  signals  are  attenuated.  Testing  a  device 
indoors  can  indicate  whether  it  can  perform  in  a  reliable  way  in  difficult  terrain  for 
LBES. Although a conventional GPS takes around a minute to compute the first position 
fix (Li et al., 2009; Diggelen, 2009), different Government mandates such as the US 
E911, (911 Service, 2009), dictate to provide a fix more than 95% of the time within the 
first few (15-20) seconds. 
Emergency Position Indicating Radio Beacons (EPIRBs) transmit location and 
tracking beacons at specified intervals of time. They can be used for tracking, sending 
distress signals in close proximity and location detection. There are different generations 
and categories of EPIRBs in the range of 121.5-406 MHz. Some of these frequencies 
have been phased out of service recently. Emergency Location Ttransmitters (ELT) are 
mainly  used  for  military  applications.  Personal  Locator  Beacons  (PLB)  are  used  to 
indicate personal distress and in maritime applications. All of these devices use Cospas-
Sarsat system incorporated initially in 1979 mainly for military applications by Canada, 
France, US and Russia. The system consists of satellite and ground terminals responding 
immediately  to  beacons  originating  from  EPIRBs,  PLBs  and  ELTs.  It’s  operated  by 
National  Environmental  Satellite,  Data  and  Information  Service,  NESDIS  (NOAA, 
2009), which is a division of National Oceanic and Atmospheric Administration, NOAA. 
Obvious problems with these systems may include coverage issues, non-sophisticated 
system design and lack of position correction capability. 
Garmin eTrex, one of the commonly use GPS (Garmin, 2005) is relatively used 
as a Low Sensitive-GPS (-120dBm) and can also often employed to benchmark the 
relative performance of devices like SPOT’s Nemerix NX2/NJ1030. NX2 is claimed to 
be low RF noise, ultra low power, L1 C/A code, with sensitivity similar to eTrex. SPOT 
has a success rate of not exceeding 40% in all scenarios with the highest TTFF as 
compared to benchmarking devices (Sarwar et al., 2009). 
  Companies  like  CanadaGPS  and  TrackingTheWorld  manufacture  and  market 
many tracking, logging and purpose built location based positioning applications. Some 
even incorporate better chipsets like SiRFStar-III. The basic problem there seems to be 
their unsophisticated network architectures to rely on. Different solutions are sometimes 
sold as stand-alone devices which don’t seem to solve the problems anyways. They need 
to  be  bonded  for  communication  with  other  devices  like  Personal  Digital  Assistants 
(PDAs) to effectively serve the purpose. They also need the user to activate them; don’t 
report the paging status and there are no health monitoring mechanisms on board. 
  Another  brand  called  Toumaz  (Toumaz,  2009)  has  developed  some  health 
monitoring systems for such applications, many of which are still in R&D phase. Though 
they  can  be  integrated with  other  systems,  however,  generally  don’t  rely  on  position 
specific monitoring of bearer and manual activation. Also, some of them are seemingly 
still in the development stages and don’t present ready to use systems for LBES. 2.2 Present Positioning Techniques: Review and Analysis 
   
This section briefs the different types of in use present positioning techniques. It’s 
important to understand these and their shortcomings to know why we need to propose a 
better  navigation  system.  These  methods  include  mobile  phone  positioning,  Wireless 
Fidelity (WiFi), Wireless Sensor Networks (WSN), Bluetooth, Infra Red (IrDA), Radio 
Frequency  Identification  (RFID),  NETASSIST  and  Wide  Area  Augmentation  System 
(WAAS) etc. 
In  mobile  phone  positioning,  there  are  several  techniques  to  locate  a  Mobile 
Station (MS) by measuring attenuation, angle-of-arrival (AOA) time-of-arrival (TOA) 
and time-difference-of-arrival (TDOA) of the radio signals exchanged between the MS 
and  multiple  base  transceiver  stations  (BTSs)  have  been  proposed  (Rappaport  et  al. 
1996).  Triangulation  is  also  often  used  for  mobile  phone  positioning  in  modern 
telecommunication systems like Universal Mobile Telecommunications System (UMTS).  
All  these  methods  require  radio  transmitters,  receivers,  or  transceivers.  This 
means that they depend on emitting and receiving radio signals to determine the location 
of an object on which a radio receiver or a transceiver is attached. To make the position 
determination,  these  methods  generally  have  the  assumption  that  one  end  of  the 
positioning system is fixed and the other end is moveable such as a mobile phone. Also 
the systems have difficulties in urban environments with changing cell geometries with 
geographical location. Therefore they have difficulties to meet availability guidelines. 
They also require the phone user to be strictly in the cell or radio base station range to 
provide a fix, which is unusual for rural area positioning for LBES. 
WiFi has become a widely used and ever spreading technology. It can be used to 
calculate location in environments where GPS  cannot perform. Like indoors where a 
WiFi infrastructure is already present. Fingerprinting performs well indoors and thus it 
can calculate positions at indoor like environments too (Quader et al., 2007). It however, 
relies  heavily  on  the  abundance  of  access  points  in  Urban.  Sometimes  obvious 
inconsistent  signal  strength  is  experienced  regardless  of  geographical  or  physical 
locations  of  access  points,  thus  yielding  unreliable  readings.  WiFi  postioning  system 
enriches  the  choice  of  positioning  methods  available  and  attempts  to  remedy  the 
shortcomings of GPS for indoor positioning, to some extent (Wang et al. 2003). Another 
proposal,  RADAR  is  an  RF  based  system  for  locating  and  tracking  users  inside  a 
building. Despite the varying nature of radio channels RADAR claims to locate and track 
users with a high degree of accuracy. The median resolution of the RADAR system is in 
the range of 2 to 3 meters, about the size of a typical office room. However it also relies 
on similar scenario as NETASSIST (Bahl et al. 2000). 
Many aspects need to be considered for positioning via communication systems 
like Bluetooth, IrDA and RFIDs. IrDA has obvious range and line of sight issues as 
compared  to  other  two  which  is  why  not  widely  discussed.  Though  RFIDs  cannot 
withstand harsh conditions and communication problems at speed (Chon et al., 2004); are 
inexpensive and pose higher accuracy, Bluetooth is the technology of choice on latter two 
due to many reasons. Bluetooth is more abundant and can easily create multiple small 
networks  thus  increasing  the  positioning  sharing  sources,  even  with  tuneable  speed 
problems within a few metres (Hallberg and Nilsson, 2002).  WSNs alone cannot be a reliable positioning system due to limited power and 
processing capacity. However they can be helpful in scenarios where we need emergency 
positioning and infrastructure based or pre-deployed network is unfeasible. WSNs can 
achieve a 50th and 80th percentile of 0.9 and 1.6 m, respectively, and tolerate a failure of 
up to 60% of the beacon nodes and signature perturbations of up to 50%, with negligible 
increase in error (Konrad et al., 2006). But they alone cannot become or provide reliable 
positioning  and  hence  can  only  be  used  at  aiding  devices.  Though  they  operate 
independently but do suffer from inexplicable random failure issues. 
Systems  like  NETASSIST  (Brown  and  Olson.,  2006)  have  shown  promising 
results indoors for military applications; thus providing effective positioning to personnel 
indoors;  however  obviously  rely  on  indoor  or  infrastructure  based  environments. 
Geographical  locations  of  WiFi  and  doors  or  walls  can  considerably  hinder  the 
performance. 
To  improve  the  accuracy,  integrity  and  availability  of  GPS,  Federal  Aviation 
Administration  has  developed  WAAS.  Current  segment  only  covering  part  of  United 
States, WAAS basically is an air navigation aid intended to enable aircraft to rely on GPS 
for all phases of flight, including precision approaches to any airport within its coverage 
area (FAA, 2007). It can potentially solve some problems but expected to target only 
aviation security and reliability and not LBES or consumer applications. 
Many of these devices can fail due to various reasons, as discussed. This further 
highlights  the  need  of  more  R&D  in  GPS,  its  assistance  and  alternatives  for  LBES 
applications. 
 
3. Field Survey of Emergency Operations: Bush Walker’s Rescue Squad (BWRS) 
 
To  further  identify  the  shortcomings  in  real-time  practical  operations  of 
emergency  services,  a  survey  was  conducted  with  an  emergency  rescue  association 
known as Bush Walker’s Rescue Squad (BWRS). Exercises operated from a remote area 
towards north of NSW, Mogo Creek. The main purpose was to study the systems used by 
BWRS  and  understand  operations  with  identifying  shortcomings  of  systems  used.  In 
addition the BWRS crew members also expressed their suggestions about the long-felt 
technical and financial requirements and implications of such operations. 
BWRS  works  under  the  umbrella  of  parent  organization,  the  Voluntary  Bush 
Walkers Association (VRA) to locate people reported lost in the bush and remote areas. 
Due to the lack of local funding, private and public support and initiative this field has 
not  been  equipped  with  any  advanced  technology.  Thousands  of  people  get  lost  in 
Australia each year, many of which die due to faltering GPS systems, non-provision of 
timely  or  adequate  help;  some  remain  unfound.  This  can  happen  due  to  a  variety  of 
reasons  such  as  lack  of  appropriate  positioning  systems  for  such  applications  and 
inadequate help or lack of communications.  
BWRS faces a lot of difficulties in their operations such as lack of financial, 
technical  and  professional  support,  in  terms  of  positioning,  communications  and 
equipment. They only rely on mutual and voluntary funding available to buy or seldom 
upgrade old equipment and desperately need more Government interest e.g. the whole 
team just relies on 1 QMAC HF(2-30MHz) radio when the UHF (only 4 available to 5-10 
crew members) radios fails. As an estimate a supply for the whole team cannot cost more than  AUD5000-10000  ($300/unit  accessories,  approx.)  depending  on  type  of  radio, 
accessories and number of units. For navigation, 2-3 Garmin eTrex GPS units are shared 
amongst 10 crew members, which as we already know, uses a 12 channel low sensitivity 
chipset. In case of failure of these units, only one Garmin 60 CSx unit to be shared is 
available. This upgrade can approximately cost not more than AUD6000 (600/unit plus 
accessories). In addition to these, they don’t have any sophisticated logging and tracking 
devices  which  can  cost  another  AUD200-400  per  unit  from  companies  like 
TrackingTheWorld (TrackingTheWorld, 2009) plus ongoing service charges. 
Additionally they sometimes rely on Bluetooth bondable GPS receivers. These 
have inherent problems of range, low sensitivity and bonding issues (BWRS, 2007). 
In  addition  to  these  issues,  there’s  also  a  shortage  of  emergency  vehicles. 
Currently the agency has only one emergency vehicle which is also used to transport 
crew  member  equipment  at  the  same  time.  This  sometimes  becomes  difficult  due  to 
capacity constraints and members have to bring their own cars. Human resources are a 
big problem too. As most people are volunteers, they are not available around the clock, 
which is unacceptable in emergency services. Also due to unpaid work, not many people 
are attracted to work for such agencies in harsh environments, unexpected circumstances 
and possibly invite problems. Along with that, funds aren’t available to pay for radio 
licensing  fees,  miscellaneous  equipment  like  maps,  environment  protection  gear  like 
sunglasses or rugged suits etc. 
All systems and processes of BWRS in Mogo Creek research camp were closely 
examined in practical exercises with BWRS; in the event of an emergency callout and the 
planned rescue response, to identify shortcomings.  
 
3.1 Operations: Systems/Processes and Shortcomings 
 
An obvious issue faced is the lack of any mobile network coverage or clear sky 
view of GPS satellites in dense bush, unclear sky or canyons. Additionally difficulties in 
mutual communications, logging the progress of crew members and reporting back to 
base are all experienced. 
In  a  situation  like  an  emergency  call from  police, fire  brigade  or any  emergency 
service, BWRS has following rules of operation: 
•  Reporting of all important observations e.g. aircraft, bodies or unusual scenes. 
•  Have respect and compliance for legalities, personal dignity and honor. 
•  Non-disturbance of tracks (foot, car, bike) thus keeping evidence. 
•  Personal safety first; don’t get an individual/group entrapped or endangered. 
•  Keep reporting GPS coordinates and observations to the base periodically. 
•  Radio-in all important times, dates, events etc. for logging purposes to the base. 
BWRS uses the following equipment for different purposes: 
Communication:  CB  radios  or  UHF  (477MHz)  and  HF  (2-30MHz)  radios  are 
commonly used depending upon the application or mobility range (BWRS, 2006). 
Positioning: Garmin GPS 60CSx in conjunction with Topographic Maps are used 
for positioning purposes. 
Tracking/Logging:  Continuous  reporting  of  position  is  practiced  to  log 
performance statistics to the Base Station. AGPS based mobiles/PDA(s) are also used for tracking purposes where applicable or signals are available. These PDA(s) are also use to 
pair with Bluetooth capable portable GPS receivers previously mentioned. 
The main problem with their operations is that they don’t have any sophisticated 
means of mutual communication. This can make operations more difficult, longer and 
more dangerous for the volunteers or agency personnel. Apart from that positioning with 
the help of topographic maps is a cumbersome job and requires experience and training. 
Ideally  without  GPS,  these  maps  may  pose  an  accuracy  of  100m.  There  are  no 
sophisticated means of tracking and logging for the crew members except to radio back to 
base if still in coverage.  
A  proposal  could  be  made  to  use  SPOT  satellite  messenger,  however  its 
shortcomings  have  been  discussed.  It  relies  heavily  on  some  mobile  and  IP  network 
infrastructure for reporting and logging. Moreover its reliability rate is only about 40% 
(Sarwar et al. 2009). HF frequency radios may resolve communication problems in some 
instances. However, they require a searcher to stop and mount the large antenna for use – 
hardly an “on-the-move” technology. Some off-the-shelf products from companies like 
TrackingTheWorld, CanadaGPS and Toumaz may claim to resolve some of these issues 
to some extent, as discussed in the previous section. 
Further questions that may promote the need for a better system could be: what 
would happen if agency personnel become incapable of reporting back for any reason; 
how would the lost person know if help is arriving or not; how far away help is or how 
long is the wait before it arrives; what is the person’s health condition and how could  
this information be broadcast with location coordinates if unable to activate the device; 
how would the emergency services know the critical nature and urgency of help sought; 
how can someone automatically keep track of someone and their health; how can a log be 
kept  of all  of  these activities; can  there  be a computer  interface for  downloading  by 
paramedics;  is  the  a  reliable  positioning  system  that  can  provide  a  fix  regardless  of 
environment or network unavailability. The answers to all these are proposed in ASHIPS. 
 
4. Hybrid Positioning: ASHIPS Introduction 
 
  To consolidate and hence resolve all the above mentioned issues in contemporary 
CEPS and present positioning techniques, the future LBES portrays in the form of a 
device capable enough to perform all of the following functions.  
The user segment must be a comprehensive device having an LCD display to 
show  the  communication  status.  On-board  should  be  a  HS-GPS  chipset  to  minimize 
failure  chances.  A  two  way  communications  mechanism  with  commercial 
communication satellites is the need of hour, to update the user with status of messaging, 
provisioning of emergency help and the emergency services to update the user of how far 
help  is.  Some  kind  of  adhoc  sensors  should  be  deployed  to  report  the  geographical 
surrounding details back to user and/or to base to categorize the terrain type and help 
required. Some or additional remote sensors may be used for ephemeris information or 
correction in case of attenuated GPS signals or indoors. 
With the help of on-board health monitors, it’d also helpful to the have a brief 
prognosis of person’s health with the impacts of geographical location and to forecast the 
level of urgency. Also the devices should be able to automatically track the user specific 
to their location, log and report back to base accordingly and be able to warn them before hand. Health monitors should periodically monitor health and automatically send specific 
messages automatically after activating communications channel with satellite.  
This should work according to personal health of user and updates be fed back 
into  on-board  memory.  Integrated  accelerometers  should  activate  the  communication 
automatically  and  report  back  to  base  on  hazard  detection.  There  should  onboard 
processor and memory for keeping a record of all activities and a USB interface for 
paramedics to know on arrival exactly what happened to the user. Apparently the device 
should  be  able  to  calculate  its  own  position  regardless  of  scenario,  location  and 
infrastructure. 
 
4.1 System and Network Architecture 
 
The User Terminal (UT) should be an advanced computing yet portable device 
like  a  PDA  (e.g.  MiO701)  with  a  comprehensive  LCD  display  to  show  the  various 
functions and processes of device, network, satellites and sensors. We call this type of 
UT, a Human Interface Segment (HIS). HIS would carry out all processing along with 
displaying the satellite status, positioning processing, correction, assistance data, health 
status, emergency services response, messaging status and personal health monitoring 
etc. An embedded HS-GPS chipset like SiRFStar-III or better would mean less failure 
chances (Sarwar et al. 2009). Chips like STX2 should be upgraded to increase capability 
for two communications and integrated on the PCBs unlike SPOT messenger which only 
has one way communication and no feedback on messaging status or network updates.  
RFID tags if abundantly dispersed can report on the geographical location and 
other circumstances of surroundings, weather, locality and other geographical details to 
RFID reader incorporated on HIS. It’d also help reduce the processing load on WSNs and 
provide  a  backup  in  case  of  partial  or  full  sensor  motes  failure.  Randomly  deployed 
WSNs would provide position fixing assistance data. They would be handy when the 
scenario  is  rural  or  indoors  and  no  other  network  is  available.  A  WSN  would  be 
incorporated onto the HIS PCB for receiving data from mobile sensor motes. They could 
have additional application in infrastructure-less positioning. 
Here a Multiple Network Topology (MNT) is proposed in case one fails the other 
kicks in. This can not only provide effective positioning but increase the accuracy and 
availability of GPS data. The mechanism is detailed in next section as Priority Pyramid 
(PP). Where available the BTS network would be a preferred choice for assistance and/or 
positioning data. WLAN network would be employed in infrastructure-ed positioning and 
if the user is roaming in enclosed walls or buildings. A WiFi interface on board would 
take input data from WiFi and process corrections.  
As  a  backup  a  Bluetooth  network  would  provide  a  fix  in  similar  fashion  by 
pairing with neighboring nodes and remote assistance to HIS. Where available the mobile 
BTS network would be the obvious choice over these smaller networks due to its wider 
coverage and better position fixing capabilities. A WiMAX interface would allow this 
type of data to be communicated with BTS. An onboard USB interface would allow the 
user to keep log and track files with health information along with helping paramedics to 
download history of events and incidents. 
As the distress button is pressed HIS would acquire the latest lat/long information 
from GPS. The call would be relayed to Communications Satellite which connects to earth stations. These earth stations would then convey the messages to call centers and 
hence routed to corresponding emergency services. It would be uploaded onto online user 
profiles and updates be sent to registered mobile phones. In cases where the user gets in 
trouble  and  becomes  incapable  of  activating  communication  himself  through  distress 
buttons,  HIS  health  monitors  like  blood  pressure  and  heart  rate  in  conjunction  with 
accelerometers would automatically detect hazard or abnormal human activity, activate 
the positioning process and distress communication to seek emergency assistance, based 
on  sophisticated  schemes  and  calculations.  ASHIPS  system  architecture  is  shown  in 
Figure-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
Figure-1: HP-ASHIPS Architecture 
 
 
 
 
 4.2 Operational Flow Chart 
 
The process takes place in the following steps. 
 
•  GNSS acquisition is continuously processed regardless of situation (emergency or 
non-emergency) and periodically broadcast back to base and fed into memory. 
•  Health monitors like blood pressure and heart rate etc. diagnose bearer’s health 
parameters and relay information to communication satellite channel on specified 
intervals of time. The intervals can be network or user preset. The health logger 
keeps a history of health parameters. 
•  Accelerometers monitor personal activity, physical hazards, speed and feed back 
to health processors. All of this information is logged into master data base. 
•  In case of hazard detection or activation of distress button, exact position would 
be calculated depending on availability; with GPS if 8(for accurate ephemeris) or 
more satellites are available; else other systems should be relied on  
•  Device(s) selection is based on availability pyramid, scenario and geographical 
location depending on which device has how much information for that specific 
scenario.  
•  After GPS, priority should be given to mobile positioning if in BTS cell coverage. 
WiFi or WLANs might have more info in urban environment. WSNs might have 
more information in rural areas where deployed. 
•  The priority pyramid, switches between different systems and analyses suitability 
to provide stand-alone or assistance data to HIS. This will be based on scenario, 
environment and availability calculations. 
•  If GPS data is acceptable it’s sent to emergency services. Position should finally 
be recalculated on the basis of different available ephemeris sets, broadcast to 
communication satellite. 
•  Traces of this information are also kept in HIS processor for record keeping.  
•  The status, progress and all updates should also be logged into event logger for 
record keeping and paramedic downloading. 
 
 
The operational flow chart below details the working and information flow of 
ASHIPS. 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Figure-2: Operational Flow Chart 
 
 
 5. Analysis and Applications 
 
The  presented  solution  ASHIPS  proposes  to  overcome  all  positioning, 
communication, logging, emergency assistance and tracking problems in all scenarios. 
Vast  improvements  can  potentially  be  realised  in  terms  of  reliability,  TTFF,  GPS 
availability  and  ephemeris  correction.  It  also  incorporates  a  comprehensive  health 
monitoring device capable of automatically responding and seeking assistance according 
to  bearer’s  personal  health.  It  has  been  developed  keeping  in  view  all  of  the  above 
problems of devices in-use, for everyday positioning and LBES in field by agencies like 
police, fire brigades and bush walker rescue squads. It can also help reduce the response 
time of emergency services thus increasing process efficiency. 
Through years LBES has remained an unexplored field due to which economic 
and human losses have been encountered. Most recently companies have realized the 
potential  growth  in  the  field  but  a  lot  has  to  be  done.  Its  importance can further  be 
understood by the fact that LBES market was 0.5B in 2003 and exceeded 28B by the end 
of 2008. Though the R&D efforts have sped up but still few techniques have promised to 
solve all problems unlike ASHIPS. 
More than a basic GPS or mere LBES application, ASHIPS can have a diverse 
variants and applications like asset tracking, community services, vehicular navigation, 
aircraft  aiding  devices,  weather  forecasting,  intelligent  transportation  systems, 
environmental applications, telematics and kinematics. More specific applications might 
include  security  and  intelligence  operations,  notification  systems  for  emergency 
responders,  public  notification  systems,  people  and  asset  monitoring,  automatic 
emergency call down systems, raise preparedness in disaster situations and many more 
still to be explored. 
 
6. Conclusions and Future Work 
 
From  the  above  discussion  it’s  been  concluded  that  no  one  positioning  or 
assistance  system  can  resolve  current  implications  in  GPS  and  emergency  LBES. 
ASHIPS can potentially meet the government mandates like E911 and non-government 
guidelines, expectation and wishes but testing needs to be done. Global expansion of 
adhoc and independent sensor networks, monitoring tags and indoor deployment might 
be the issues of discussion. Seemingly it might look complex but as technology catches 
up we can expect all of this to be incorporated onto one chip in a not so distant future.  
Another issue that needs to be addressed is; what level of performance would be 
required by different people with different needs. It can be presumed that not everyone 
would need top of the line performance, global coverage and everywhere availability. 
Some might be more serious or professional clients than others. Applications might need 
to be tailor-made to meet specific individual requirements which can vary from person to 
person. 
Future challenges for system designers and researchers could include the issues 
like  integration,  testing,  analysis,  performance  benchmarking  and  implications  of 
radiation parameters. Additionally the algorithm implementation might be a challenging 
task  and  time  consuming.  The  processing  needs  of  individual  device  will  vary  with 
different user and their specific needs thus affecting the overall system, its price and service cost. Some of these issues will be addressed in future research. For marketing 
purposes the economic viability can also be an important factor before bringing it to 
shelf. Apparently, to make this world a safer place to browse more needs to be done. 
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